The introduction of new therapeutic agents if often followed by a period of initial enthusiasm, succeeded by one of caution, and then after clinical trial and experience, drugs find their rightful place in medical treatment.
Since its introduction in 1962, indomethacin has acquired an established place in the treatment of acute gout (Emmerson, 1967) . It also seems to be effective in ankylosing spondylitis (Hart and Boardman, 1965) and a controlled short-term trial showed benefit in osteoarthrosis of the hip (Wanka and Dixon, 1964) . In rheumatoid arthritis reports have varied from enthusiastic (Kelly, 1964) to "no advantage over aspirin" (Pinals and Frank, 1967) and "no advantage over placebo" (Co-operating Clinics, 1967) . There is other evidence that it is comparable to phenylbutazone (Hart and Boardman, 1965) . The toxic effects of the latter preparation are well known and several fatal reactions have been encountered, but although side-effects are quite common with indomethacin, it is in general a safe drug. If, therefore, indomethacin is as effective as phenylbutazone in rheumatic disorders, the safety factor clearly represents an important advantage.
To resolve the conflicting views, a trial to compare the two preparations with each other and with a placebo has been conducted, carefully designed to overcome the difficulties inherent in such an investigation.
Selection of Patients A total of 24 patients with definite rheumatoid arthritis (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) completed the trial. Three others dropped out for reasons discussed later. All patients had had bilateral involvement of the wrist and hands for at least one year "Senior Lecturer, Consultant Physician in Rheumatology. 2Consultant Pbysician, Wakefield Hospitals. 3Senior Lecturer in Clinical Psychology. and a raised erythrocyte sedimentation rate (ESR) at the time of study. No patient over the age of 75 was admitted to the trial. None had received gold, antimalarial drug therapy, corticosteroids, or phenylbutazone for the preceding month. Any patient giving a history of dyspepsia not related to medication during the preceding 18 months, or a history of peptic ulceration at any time had a barium meal; if this revealed a peptic ulcer the patient was excluded. Patients fulfilling the criteria were taken routinely from those attending the Rheumatism Clinic of the General Infirmary at Leeds.
Design of Trial
The trial was conducted on an out-patient basis.
Observations were made ,over a preliminary 2-week period to ensure that no major fluctuation in the disease was occurring.
The 24 patients who completed the trial formed six groups. In each of these all three preparations (A, B, C) were given consecutively for 4 weeks each in such a way as to give a Latin Square design for order and preparation (ABC, ACB, BCA, BAC, CAB, CBA). The key to the randomization was held by the pharmacist and physicians in sealed envelopes.
Each patient had twelve numbered bottles containing the week's treatment, which was dispensed by trial number from the pharmacy. Patients were seen weekly for 12 weeks from the start of treatment.
The trial was conducted in three periods of 4 weeks, during each of which the patient received either red phenylbutazone tablets (100 mg. each) and yellow placebo capsules, or yellow indomethacin capsules (50 mg. each) and red placebo tablets, or yellow placebo capsules and red placebo tablets. Dosage Schedule.-In the first week of each period the patient took with meals 50 mg. indomethacin (and one red placebo tablet), or 100 mg. phenylbutazone (and one yellow placebo capsule), or one red placebo tablet and one yellow placebo capsule. At the first week's assessment, if there had been no undesirable side-effects, medication was increased by one tablet and one capsule. At the second week's assessment, if there had been no undesirable side-effects, the dosage was again increasedby one capsule and one tablet. At the third week's assessment, if there had still been no undesirable sideeffects, the dosage was maintained at three capsules and three tablets.
If at the end of any week undesirable side-effects were experienced, the dose was reduced by one tablet and one capsule, unless such side-effects were sufficiently mild to warrant maintaining the drug at the same level, or sufficiently severe to stop it entirely. When mild dyspepsia occurred Aludrox was given and the dose was maintained at the same level for a further week, unless symptoms were sufficiently severe to reduce or stop the drug. If the drug was stopped, the patient was switched on to the next course of treatment immediately. If a patient failed to attend for follow-up she was visited at home the next day.
Assessments
A full clinical, radiographical, and serological examination of all patients was performed. The functional capacity was classified as normal, adequate, limited, or incapacitated.
X rays of hands and feet were taken and graded as doubtful, mild, moderate, and severe changes of rheumatoid arthritis. The indices used to judge progress at the start of the trial and at the end of each 4-week period were:
(1) Strength of grip (mm. Hg), the mean of two grips being taken for each hand, the right hand being used first. (9) White blood count. The Lansbury systemic index was then calculated from morning stiffness, fatigue time, aspirin intake, grip strength, and ESR (Lansbury, 1958 Description of Population The patients completing the trial ranged in age from 43 to 75 years (mean 52 * 5). There were four men and twenty women. The duration of the disease ranged from 1 to 25 years (mean 9*4). Seven patients in the past had been treated with corticosteroids, twelve with gold, eight with antimalarial drugs, and five with phenylbutazone. Functionally twelve patients had adequate capacity, nine were limited, and three were incapacitated. Radiologically two patients had doubtful changes, seven mild, five moderate, and ten severe.
At the start of the trial six patients had moderate pain, seventeen had severe pain, and in one it was unbearably severe. Movement was mildly restricted in four, moderately in twelve, and severely in seven, and one patient was completely crippled. The mean values before treatment are shown in Table I Table I . In two patients seven and five items of data respectively were missing over the whole trial period, and the mean of the results obtained during the trial for the patient were substituted. As far as the order of treatments was concerned, the only difference of significance was that the Lansbury Systemic Index was least after the second course of treatment.
The analysis used in Table I demonstrated that pain was significantly improved by the active preparations at the 5 per cent. level. Comparison was made between the mean scores, taking the treatments in pairs with the order effect ignored as the design of the trial allowed. Both the active preparations relieved pain significantly more than the placebo, indomethacin at the 1 per cent. level. The aspirin intake was also significantly less (P < 0 05). The duration of morning stiffness was less and the increase in grip strength with phenylbutazone more than with the placebo (P < 0 05). There was no significant difference in the Lansbury Systemic Index with any preparation. The ESR rose and the haemoglobin fell more with phenylbutazone than with the placebo. It should be noted that none of the differences between the two active drugs was ever significant. The comparisons are summarized in Table II .
Side-Effects
Three patients required reduction of dose during the course of treatment. They were all receiving indomethacin. One developed nausea, one a headache, and the third a thumping headache with dizziness, nausea, and vomiting. There was a high incidence of headache with indomethacin (21 per cent.) and of light-headedness and dizziness (12 5 Certain features were incorporated into this trial to overcome difficulties which often arise in a study of this nature. Care was taken that the activity of the arthritis was stable by observations over a preliminary 2-week period. Only if the observations were in substantial agreement was the patient included in the trial. To minimize loss from patients failing to attend, visits were made at home on the following day if the patient did not arrive at the clinic. This probably accounted for the fact that only one patient was lost from the trial by defaulting. It has been shown that results obtained in trials in which the previous assessments are known are very different from those in which they are unknown to the observer (Jacobsen, 1965) . We obviated this effect by recording assessments on a single sheet and later incorporating them into a master proforma. Similarly, two independent physicians assessed the patient at each attendance and the mean of their readings was taken.
A cross-over design was employed to limit the variability between treatment groups. A 4-week period on each medication was used to ensure that none of the effect was due to retention of the drug from the preceding period. It was felt preferable to design the trial so that the maximum tolerable dose of each preparation was compared, rather than comparison between a standard dose of each drug, since patients vary in their response to drugs and in the side-effects they develop.
It was felt that comparison should be made between indomethacin and phenylbutazone, since it has been claimed that these are similar in effect (Percy, Stephenson, and Thompson, 1964; Hart and Boardman, 1965) . It was not easy to make identical tablets of these two drugs and this problem was overcome by giving the patient on each occasion tablets of two different colours, one being active and the other containing placebo, or in one period both containing placebo. An ideal trial might have withheld all other drugs from the patient, but it was not felt ethically desirable to keep patients off salicylates. The salicylate need was therefore included as a parameter of response.
Effect of Indomethacin
In acute gout the effect of large doses of indomethacin is such that it is regarded by some as the treatment of choice (Emmerson, 1967) . Initial reports raised the hope that in rheumatoid arthritis a similar anti-inflammatory effect might be observed, since it was reported that apart from corticosteroids this was the only drug which reduced the soft tissue swelling in the fingers of rheumatoid patients (Hart and Boardman, 1964) . There were further optimistic reports, but the results of other authors were at variance with this (Table III) . Pitkeathley, Banerjee, Harris, and Sharp (1967) felt that indomethacin had some value, but not sufficient to replace aspirin which appeared to have a greater analgesic effect. Donnelly, Lloyd, and Campbell (1967) could find no beneficial effect when comparing indomethacin with a placebo and indeed found a tendency for the drug to accelerate the ESR. This effect on the ESR was not substantiated by our study. Donnelly and his colleagues' incremental dose schedule was fixed and remained unaltered despite the occurrence of side-effects or apparent therapeutic response. Our experience was that the drug appeared to be an effective analgesic, judging by the subjective relief of pain and the decrease in aspirin intake. Although phenylbutazone was significantly better than placebo relief of morning stiffness and improvement in grip strength, there was no significant difference in the effect of either drug on any parameter. Indomethacin and phenylbutazone therefore appear to be comparable.
The side-effects of headache and light-headedness which some patients experienced with indomethacin are well known. We did not encounter dyspepsia from this drug, perhaps because of the method of selection. Although other toxic effects have been reported (Healey, 1967) , these are rarely serious and indomethacin appears to be a relatively safe drug. Summary A double-blind cross-over trial in 24 patients with rheumatoid arthritis has shown that indomethacin is an effective analgesic. Phenylbutazone also relieved morning stiffness and increased grip strength, but in no way did the two drugs differ significantly in their effect on the parameters measured. Side-effects (headache, light-headedness, and nausea) occurred with indomethacin, but were not serious.
The trial was carefully designed to ensure that the activity of the arthritis was stable, loss of patients from the trial by failure to attend was minimized, and the influence of previous observations was obviated by recording data on separate sheets by two physicians independently. Any order effect was overcome by a Latin Square design; the possible effect of retention of the drug used in the previous period was avoided by a 4-week period of treatment (sufficient to allow full excretion). A variable dosage schedule permitted a maximum dose up to 150 mg. indomethacin or 300 mg. phenylbutazone daily with weekly observations, and the difference in appearance of the preparations was surmounted by using two placebos each identical with phenylbutazone and indomethacin respectively, and giving both placebos together during one of the treatment periods. La indometacina en el tratamiento de la poliartritis Reumatoide SUMARIO Un m6todo cruzado dobleciego en 24 pacientes con poliartritis reumatoide ha revelado que la indometacina es un analgesico eficaz. La fenilbutasona tambi6n alivi6 la rigidez por las manianas y aument6 la facultad de asir, pero de ningiin modo las drogas difirieron significativamente en su efecto sobre los parametros medidos.
Efectos secundarios (dolor de cabeza, mareo y nAusea) ocurrieron con la indometacina, pero no fueron serios.
El experimento fue concebido cuidadosamente para asegurar que la actividad de la poliartritis fuese estable, se redujo al minimo la perdida de pacientes por no haber asistido, y se evit6 la influencia de previas observaciones mediante la anotacion de datos en paginas separadas, por dos medicos, independientemente. Cualquier efecto de 6rden fue superado empleando una cuadricula latina; el posible efecto de retenci6n de la droga usada en el periodo anterior fue evitado mediante un tratamiento de 4 semanas (suficiente para permitir la completa excreci6n). Una dosificaci6n variable permiti6 una dosis maxima de hasta 150 mg. de indometacina o 300 mg. de fenilbutasona diariamente con observaciones semanales, y la diferencia en el aspecto de los preparados fue solucionada usando dos placebos, cada uno de ellos identico a la fenilbutasona y la indometacina, respectivamente, y administrando ambos placebos juntos durante uno de los periodos de tratamiento.
